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Quantitative Estimation of Joint Spacing for Concrete Slab
to Prevent Cracking of Drying Shrinkage

Su-Jin Lee,” Hoi-Keun Lee,” Seung-Hoon Lee,” and Jong-Pil Won"*

"Dept. of Civil and Environmental System Engineering, Konkuk University, Seoul 143-701, Korea
“Samsung C&T Corporation, Seoul 137-956, Korea

ABSTRACT

The installation of joint is to prevent random cracking due to drying shrinkage stress of concrete slab. However con-

traction joint spacing is empirically implemented into slab constructions without detail calculation based on quantitative criteria. In
this study, shrinkage strain of concrete due to concrete shrinkage stress was measured to suggest joint spacing based on the study
results. The test environmental conditions were applied temperature of 15°C and relative humidity of 60%. The design compressive
strength used was 30 MPa and 40 MPa, which are currently used in concrete slab designs. The drying shrinkage test result was
applied to drying shrinkage models (ACI 209R, CEB MC 90, B3, GL 2000 and Sakata). The results showed that the most appropriate
model was ACI 209R model. Based on the research findings, quantitative contraction joint spacing locations were calculated.

Keywords : concrete drying shrinkage, slab, joint spacing
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Table 1 Contraction joint spacing

Author Spacing
.20 |- 6m for wall with frequent opening
Merrill - 7.5m in solid walls
Fintel”” - 4.5 to 6 m for wall and slab on grade
Wood™ - 6 to 9m for walls
PCA® - 6 to 7.5 m for walls depending on number of
opening
9 |- 4.5 to 6 m recommended until 302.1R-89,
ACI 302.1R then changed to 24 to times slab thickness
ACI 350R-83” |- 9m in sanitary structure
7 |- Joint spacing varies with amount and grade
ACI 350R of shrinkage and temp. reinforcement
ACI 224R-92%|- 1 to 3 times the height of the wall in solid walls
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Table 2 Mixture proportion and environmental condition (kg/m3)

Environmental| Mix. w/c | S/a
condition type (%) | (%)

15°C 30-15/60 | 42 | 45 | 172 | 410 | 775 | 965
RH 60% | 40-15/60 | 38 | 45 | 168 | 442 | 767 | 956
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Fig. 2 Comparison of drying shrinkage test results and existing
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Calculation of strain according to ACI 209R model
- Curing duration factor

- Volume/surface ratio

- Drying period factor

- Relative humidity factor

A

‘ Determine of maximum allowable crack width ‘

¥

‘ Calculate of strain at top & bottom of slab ‘

) 4

‘ Calculation of slab length ‘

Fig.- 3 Flow chart for calculation of joint spacing
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Table 3 Maximum allowable crack width"

Exposure conditions Allqwable crack
width (mm)
Dry air of protective membrane 0.40
Humidity, moist air, soil 0.30
Deicing chemicals 0.18
Seawater and seawater spray, wetting and drying 0.15
Water-retaining structures 0.10

Table 4 PCA recommendation for joint spacing in plain concrete®™

Maximum joint spacing (m)

Slab thickness Calculated value
(mm) O = 19 0m| Gona = 9 0 = T 20 MPa

127 3.00 3.75 421 4.15

150 3.75 4.50 4.59 4.53

175 425 5.25 5.02 4.93

200 5.00 6.00 545 5.39

225 5.55 6.75 5.90 5.83

250 6.00 7.50 6.36 6.29
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